Instrumentation and Chemicals
Gas chromatography (GC) analyses were performed on a Shimadzu GC-2014 using a WAX column (0.25 mm x 30 m, GL Sciences Inc.). 1 H NMR (400 MHz) and 13 C NMR (100 MHz) spectra were recorded on a JEOL ECX-400P spectrometer at 298 K. Chemical shifts (δ) are in parts per million relative to tetramethylsilane (TMS) at 0.00 ppm for 1 H and relative to residual CHCl3 at 77.0 ppm for 13 C unless otherwise noted. ICP-AES analysis was performed on a Shimadzu ICPE-9000 inductively coupled plasma-atomic emission spectrometer. X-ray diffraction (XRD) patterns were collected using a Rigaku MiniFlex 600 diffractometer equipped with a Cu-Kα radiation. All powder samples were scanned over 2θ range 5° to 80° with the ratio of 0.01° / sec.
Perrhenic acid solution (HReO4), montmorillonite K10 and Nafion NR50 were obtained from SigmaAldrich. Titanium oxide (TiO2) with a specific surface area of 62.5 m²/g (BET) commercialized under the name P25 was obtained from Evonik Industries (JCS-TIO-15, a reference catalyst in Catalysis
Society of Japan (CSJ)). Various reactant amines such as dibenzylamine, N-methylbenzylamine, Nmethylaniline, 1,2,3,4-tetrahydroquinoline, morpholine, indoline, dicyclohexylamine, di-noctylamine, methyl anthranilate, aniline, benzylamine, dodecylamine, n-octane, crotyl alcohol, 1-buten-3-ol, cinnamyl Alcohol and allyl alcohol were obtained from Tokyo Chemical Industry Co., Ltd.
ammonium molybdate tetrahydrate ((NH4)6Mo7O24 · 4H2O), ammonium tungstate para pentahydrate ((NH4)10W12O4・5H2O), acetonitrile, benzonitrile, xylene, chlorobenzene, ethyl acetate, biphenyl, citric acid, hexane and CDCl3 (containing 0.05 wt% of TMS) were obtained from Wako Pure Chemical Industries, Ltd. Almost all the materials without biphenyl were used as received without any further purification step. Biphenyl used as an internal standard was purified by crystallization from hexane.
H-ZSM-5 was prepared by the calcination of NH4-ZSM-5 (JRC-Z5-30NH4, a reference catalyst in Catalysis Society of Japan (CSJ)) at 500 ℃ for 3 h.
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Experimental procedures for dehydrative allylation
Preparation of TiO2 supported WO3 catalysts (WO3/TiO2).
TiO2 supported WO3 was prepared by an incipient-wetness impregnation method. For the preparation of 10 wt%WO3/TiO2, 2.00 g of TiO2 P25 was added to a diluted aqueous solution (1 mL) of (NH4)10W12O4・5H2O (225.2 mg, 0.07 mmol) and citric acid (400 mg, 2.08 mmol). After one hour, the impregnated catalyst was dried at 110 °C for 24 h and then calcined under static air from 110 °C to 500 °C with increasing rate of 5 °C / min. and after reaching 500 °C, it was calcined at 500 °C for 3 h.
Preparation of TiO2 supported ReOn catalysts (ReOn/TiO2).
TiO2 supported ReOn was prepared by an incipient-wetness impregnation method. For the preparation of 10 wt% ReOn/TiO2, 2.00 g of TiO2 P25 was added to a diluted aqueous solution (1 mL) of 75 wt% HReO4 (286 mg, 1.1 mmol). After one hour, the impregnated catalyst was dried at 110 °C for 24 h and then calcined under static air from 110 °C to 500 °C with increasing rate of 5 °C / min. and after reaching 500 °C, it was calcined at 500 °C for 3 h.
Synthesis of allyl dibenzyl amine; typical dehydrative allylation procedure
A pressure-resistant glass tube equipped with a magnetic stirring bar was loaded with MoO3/TiO2 (100 mg), allyl alcohol (240 mg, 4.1 mmol), dibenzyl amine (197 mg, 1.0 mmol), and n-octane (0.25 ml).
The vessel was tightly sealed by a screw cap and the mixture was stirred (500 rpm) in an oil bath maintained at 105 °C for 6 h. Table S1 . Influence of the reaction temperature for the reaction of allyl alcohol (1) and dibenzylamine (2) using 10wt%MoO3/TiO2 catalyst.
Oil bath temp.
(inside temp.) Conversion of amine (2) Reaction conditions: 1 (4.0 mmol), 2 (1.0 mmol), 10wt%MoO3/TiO2 (100 mg), solvent (0.25 ml), 500 rpm, 105 °C, 6 h.
a Conversion and yield on the basis of 2, determined by GC analysis using biphenyl as an internal standard.
-S7- 7. Reaction profile about dehydrative allylation of amine using MoO3/TiO2 Reaction conditions: 1 (4.0 mmol), 2 (1.0 mmol), 10wt%MoO3/TiO2 (100 mg), n-octane (0.25 ml), 500 rpm, 105 °C, 0-6 h. a Conversion and yield on the basis of 2, determined by GC analysis using biphenyl as an internal standard.
Amounts of 10wt%MoO3/TiO2 catalyst
A pressure-resistant glass tube equipped with a magnetic stirring bar was loaded with solid catalyst (100 mg), 1 (230 mg, 4.0 mmol), 2 (197 mg, 1.0 mmol), and n-octane (0.25 ml). The vessel was tightly sealed by a screw cap and the mixture was stirred (500 rpm)
in an oil bath maintained at 105 °C for 1, 3, 5, and 6 h, individually. After the reaction, the solution was cooled to room temperature and then diluted with 12 mL of acetonitrile.
Biphenyl (40 mg, 0.25 mmol) was added to the solution as an internal standard for gas chromatography (GC) analysis. The solution was placed under ultrasonic irradiation for 10 min to ensure a good homogeneity of the mixture. The conversion and yield were determined on the basis of the analysis of the mixture by GC to evaluate catalytic activities.
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Hot filtration test about dehydrative allylation using MoO3/TiO2
Hot filtration tests were executed for MoO3/TiO2 (100 mg) ( Table 1, Table 1 , entry 4.
-S10-9. XRD spectra of MoO3/TiO2 catalyst Figure S2 . XRD spectra of 1%, 5%, 10%, and 20%MoO3/TiO2.
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NMR Data for Compounds

